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The invention is directed to a method and apparatus for
mul tiplying matri x dat a.
Representati ve i ndependent claim 1, the independent

nmethod claim is reproduced as foll ows:

1. A nmethod of multiplying matri x data conpri sing
t he steps of:

(a) inputting an input vector data signal to a
mat ri x mul tiplying circuit,

(b) multiplying said input vector data signal by a
first constant matrix with said matrix nultiplying
circuit,

and
(c) outputting fromsaid matrix nmultiplying circuit
t he result of the nmultiplying step (b) as an out put
vect or si gnal ,

wherein said nultiplying by a constant matrix step
(b) I ncl udes:

(b) (1) resolving with said matrix multiplying
circuit said first constant matrix into a first group of
const ant matri ces;

(b) (2) further resolving with said matrix

mul ti plyi ng circuit one matrix of said first group of
constant matrices into at least three finally-resol ved
constant matrices, each finally-resolved constant matrix
bei ng conposed of el enents selected fromthe follow ng group

0, +1, and - 1; and

(b) (3) multiplying said input vector signal with
said one matrix, said one matrix being resolved to each
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finally-resolved constant matrix, in stages by

perform ng addi ng and subtracting steps with an
addi ng/ subtracti ng circuit.

The exam ner relies on the follow ng reference:

Wat ar i 4, 839, 844 Jun. 13,
1989

Clains 1 through 22 stand rejected under 35 U S. C. 112,
second paragraph, as being indefinite. Cdainms 1, 2, 5 through
7, 10 and 17 through 22 stand further rejected under 35 U. S. C
102(b) as anticipated by Watari. Additionally, clains 1
through 5, 11, 13, 14, 17, 19 and 20, all of the nethod
clainms, stand rejected under 35 U S.C. 101 as being directed
to nonstatutory subject matter.

Reference is made to the brief and answer for the
respective positions of appellant and the exam ner.

CPI NI ON

Turning first to the rejection of clainms 1 through 22
under the second paragraph of 35 U S.C. 112, the exam ner
hol ds these clains to be indefinite. The answer contains only

the followi ng reasoning with regard to this rejection
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Each of the independent clains is msdescriptive because
they call for the matrix multiplying circuit to resolve the
constant matrix into a plurality of matrices. Wile the
matrix multiplying circuit nmultiplies the input vector by the
resolved matrices, the multiplying circuit does not perform
the resolving. 1In fact, there is no disclosure of a neans to
performthe resol ving [answer - page 5].

We di sagree with the exam ner’s reasoni ng. The exam ner
apparently is of the opinion that the "nmultiplying circuit” is
only a circuit for nmultiplying and cannot serve any other
pur pose. However, as reference to the disclosure and further
study of the claimlanguage reveal, the clained "matrix
multiplying circuit” is nmerely the box into which the input
vector data signal is input and fromwhich the final output of
the entire operation is taken. 1In other words, the clained
"matrix multiplying circuit” is the elenent that perforns all
of the nmultiplying and resolving operations. See claiml, for
exanpl e, where the basic nethod conprises inputting the input
vector data signal into a "box," if you will, which perforns
the nultiplication by a first constant matrix, and outputting
fromthe "box," or matrix nultiplying circuit, an out put
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vector signal. The remainder of the claimsets forth what is
included in the "box." That is, the step of nmultiplying the

I nput vector data signal by a first constant matrix with the
matrix multiplying circuit is not nerely a sinple

mul tiplication, but, as set forth in claim1, rather a process
whi ch includes resolving, further resolving, and
multiplying... Accordingly, it is clear that the matrix
multiplying circuit is nore than a mere nultiplier. It

i ncludes the clainmed resolving functions also. Thus, contrary
to the examner’s position, the matrix nultiplying circuit
does performthe clainmed resol ving.

We now turn to the rejection of the nmethod clains under
35 U.S.C. 101 as being directed to nonstatutory subject
matter.

W will not sustain the rejection of clains 3, 4, 11, 13,
14, 19 and 20 under 35 U. S.C. 101 but we will sustain the
rejection of clains 1, 2, 5 and 17 under 35 U.S.C. 101.

Wth regard to clains 3, 4, 11, 13, 14, 19 and 20, these
clains recite that the input vector signal conprises an
"image" signal. The inmage signal is transforned fromrea
space to frequency space. Because it is an "inmage" signa
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that is being operated upon, it is clear that the clained

subject matter is directed to a practical application of the

al gorithm whi ch operates on the inmage signal. The algorithm
produces a "useful, concrete and tangible result" - the
transformation of an imge signal. Accordingly, the subject

matter recited in claims 3, 4, 11, 13, 14, 19 and 20 is
statutory, within the neaning of

35 U S C 101. See State Street Bank & Trust Co.. V.

Signature Financial Goup, Inc., 149 F.3d 1368, 1373, 47 USPQ

2d, 1596, 1601 (Fed. G r. 1998). However, when we anal yze
claims 1, 2, 5 and 17 under 35 U S.C. 101, we reach a
different result.

Claim1 does not recite any inage signal but, rather,
only an "input vector data signal."” One could argue that
reference to the disclosure would indicate that this signal is
I ntended to be an "inmage" signal. However, reference to the
instant clainms appears to tell a different story. Cearly,
since dependent claim3 adds the further limtation that the

"input vector signal conprises an image signal," appell ant
intends the recitation of a nmere "input vector data signal” in
i ndependent claim 1l to have a much broader neaning. That
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broader interpretation does not appear to dictate that the
"i nput vector signal" be a physical signal of any sort.

Thus, while appellant may argue [brief - page 16] that
claiml is directed to a nethod in which a signal is
transforned fromone state to a second state, nore
specifically, that an input vector signal is transforned into

an out put vector signal, citing Arrythm a Research Technol ogy,

Inc. v. Corazoni x Corporation,

958 F.2d 1053, 1059, 22 USPQ2d 1033, 1038 (Fed. G r. 1992) as
authority for the statutory nature of such a claim we

di sagree. The signal in Arrythm a was, indeed, representative
of a physical signal - signals related to the functioning of a
human heart. By contrast, the general recitation of an "input
vector data signal” ininstant claiml1l is not tied, by any

cl ai m I anguage, to any specific physical phenonena or to any
practical application of such a signal.

Claim1 nerely calls for inputting a signal, albeit a
"vector data signhal” into a matrix nmultiplying circuit which
then mat hematically mani pul ates that signal to result in a
mat hematical matrix. There is no indication in the claimof
any connection to a physical thing or a practical application
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of the mat hematical manipul ation of one matrix to result in
anot her matri x.

Appel I ant argues [brief - page 17] that the clai ned
process is the process by which a circuit operates, such as
the clainmed matrix nmultiplying circuit, and, therefore, the
process nmust also be directed to statutory subject matter.
However, the circuitry, or apparatus, clains, were not
rejected by the exam ner (and, accordingly, are not before us
on 35 U S.C. 101 grounds), the exam ner apparently concl udi ng
that such clains, being directed to physical structure, are
not subject to a rejection based on
35 U.S.C. 101 on nonstatutory grounds. Cains 1, 2, 5 and 17
are not directed to any such structure or to any practical
application of the clainmed algorithm

One might argue that the term"vector data signal”
inplies sone practical application because a "signal" nust
evol ve from sone physical manifestation or that a "vector” is
i ndi cative, sonehow, of a physical signal. However, in our
view, as broadly clainmed, a "signal" could be nothing nore
than input data and a "vector" inplies nothing nore than a
mat hemat i cal val ue havi ng sonme nagni tude and direction. Had
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appel | ant desired to have the claimconstrued to include sone
practical application of the recited algorithmor a physica
structure, appellant could easily have presented or anmended
the clains to do so. W find nothing within clains 1, 2, 5
and 17 which would take the clains out of the mathematica

al gorithm exception to statutory classes of invention recited
in 35 U S C 101.

Appel | ant does recite, at the end of claim1, that the
recited "adding and subtracting"” steps are carried out "with
an addi ng/subtracting circuit." Wile one mght argue that
the recitation of such "structure" would nake the subject
matter as a whole statutory, within the neaning of 35 U S. C
101, we do not so hold. In our view, such a limtation
anmounts to no nore than a gratuitous recitation of a genera
circuit for the purpose of circunventing the rejection under
35 U S.C 101 and anmpbunts to no nore than an attenpt to exalt

form over substance. The nere recitation of "an
addi ng/ subtracting circuit" adds nothing to the cl ai ned
subj ect matter because the clainmed nethod al ready recites
"perform ng addi ng and subtracting steps.” Thus, anything

that would performthis function may be characterized,
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general ly, as "an addi ng/ subtracting circuit." Accordingly,
the granting of a patent on such a claimwuld act to preenpt
the use of any and all nmeans to performthe already-held
nonstatutory nethod of claim1l since any nmeans to performthe
addi ng and subtracting steps would constitute "an

addi ng/ subtracting circuit."

Since one of the public policies behind the nmathenatica
al gorithm exception to 35 U.S.C. 101 is not to preenpt others
from enpl oyi ng mat hemati cal al gorithnms which are scientific
tool s which should be available to anyone and instant claim1
has been held to be drawn to such a nonstatutory mathematica
algorithm unrelated to any practical application of said
algorithm it would appear illogical to inpart statutory
status to otherw se nonstatutory subject matter by the nere
i nclusion of "an addi ng/ subtracting circuit” where such
| anguage, if granted patented status, would anmount to a
preenpti on of the mathematical algorithmof claim1 from being
perfornmed by any and all neans for adding and subtracting. O
course, the situation mght be different if the
"addi ng/ subtracting circuit"” was recited as conprising sone

specific structure for adding and subtracti ng.
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Turning, finally, to the rejection under 35 U S. C
102(b), we wll not sustain this rejection.

In order for a proper rejection to rest under this
statutory section, the reference nust teach or suggest each
and every claimlimtation. Wile Watari does appear to be
fairly pertinent to the clained subject matter, in generally
di sclosing the multiplication of a vector data signal by a
constant matrix and the outputting of a result, the instant
clains call for nuch nore.

The instant clains require the resolving of the first
constant matrix into a first group of constant natrices and
then a further resolving of one of the matrices of the first
group of constant nmatrices into at | east three finally-
resol ved constant matrices. Contrary to the examner’s
position, we find no such resolving and further resolving in
Wat ari .

From colum 4 of Watari, it is apparent that Watari does
a first resolving of a constant matrix Cinto a first group of
constant matrices, GL....G1r. However, there is no further
resol ving of any one of these nmatrices GL...Gh into at | east
three finally-resolved constant nmatrices. The exam ner’s
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interpretation that a group Gl, & and G3, together, forma
first group of matrices which then may be further resol ved
into separate Gl, & and G3 constant matrices is, in our view,
unr easonabl e since the |lunping of three of the constant

matri ces together and then separating them does not constitute
a "further resolving," as clained.

W also note, that with regard to sonme of the dependent
clainms where the exam ner admts that the reference does not
di scl ose "inmage" data but that "transformng is the sane
whet her the signal represents inmage or audio data," and that
the reference does not disclose DCT or |IDCT but that
"transformng is the sane whether it is Walsh, DCT, or |DCT,"
such reasoni ng by the exam ner m ght have sone place in a
rej ection under
35 U.S.C. 103, but such reasoning is not valid in a rejection
based on anticipation under 35 U S.C. 102(b).

Since Watari does not disclose or suggest each and every
clained limtation, we will not sustain the rejection under

35 U.S.C. 102(b).
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CONCLUSI ON

We have not sustained the rejection under 35 U S. C
102(b) or the rejection under 35 U . S.C. 112, second paragraph.
We al so have not sustained the rejection of clains 3, 4, 11,
13, 14, 19 and 20 under 35 U.S.C. 101 but we have sustai ned
the rejection of clains 1, 2, 5 and 17 under 35 U S. C. 101.

Accordingly, the exami ner’s decision is affirmed-in-part.

No period for taking any subsequent action in connection

with this appeal nay be extended under 37 CFR 8§ 1.136(a).

AFFI RVED- | N- PART

JAVES D. THOVAS
Adm ni strative Patent Judge

BOARD OF PATENT

ERRCL A. KRASS ) APPEALS
Adm ni strative Patent Judge AND

| NTERFERENCES

JERRY SM TH
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EAK/ sl d

Ronal d P. Kananen, Esg.

RADER, FI SHVAN & GRAUER, P.L.L.C.
1233 20th Street, N W

Suite 501

Washi ngton, D.C. 20036
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